Thirty Streptococcus faecalis isolates from mixed dental plaque samples were classified into four groups on the basis of biotype, tetracycline susceptibility, phage type and serotype combinations. The organisms were from patients on haemodialysis, from staff of the dialysis unit, and from controls. Three biotypes were distinguished by seven biochemical tests: production of acid from inositol, sucrose and xylose; rapid or delayed production of acid from sorbitol; gelatin liquefaction; and production of alkaline phosphatase and P-galactosidase. With a set of eight typing antisera for S. faecalis, 15 strains were non-typable, 12 were serotype 1 and three were serotype 19. With a set of 17 bacteriophages specific for S. faecalis, all of the oral isolates were typable; 40% were lysotype 1, and the remainder lysotype V6b. On the basis of biotype-serotype-phage-type combinations, indications of possible spread of strains between haemodialysis patients and dialysis unit staff were obtained. Biotyping and serotyping of 13 German isolates of S . faecalis of phage type 1 1 from four clinical sources and tripartite typing of three control strains provided additional evidence for the potential of biotyping in distinguishing between strains of identical serotype and phage type. One oral isolate of S. faeciurn was of phage type XX. None of the oral isolates of S. faecalis, of which 14 exhibited delayed sorbitol fermentation, reacted with group-G streptococcal grouping reagents or antiserum. Slow sorbitol fermentation does not appear to be a definitive phenotypic marker for S. faecalis strains possessing antigens that react with both group-D and group-G grouping reagents.
Introduction
Several methods that may have potential for epidemiological studies have been described for the typing of enterococcal group-D streptococci, particularly Streptococcus faecalis. The serological typing system of Sharpe and Shattock (1952) divided S. faecalis and its varieties into 12 serotypes to which 85.4% of 267 isolates could be allocated. Up to 94% of S. faecalis isolates in other studies have been serotyped by this method (PleCeaS, 1967; PleCeaS et al., 1968) . However, of 198 isolates of S. faecalis from various clinical sources serotyped at the Division of Hospital Infection during the 3-year period 1983-1985, 17% were non-typable and 45% reacted with type-9 serum alone or additionally with either type-4 or type-19 serum (G. CoIman, Within several lysotypes subtypes can be recognised.
Little attempt seems to have been made to use biotyping for epidemiological purposes, although the data of Facklam (1972) , Parker and Ball (1976) and Colman and Ball (1984) suggest that strains of S . faecalis from human sources show a degree of heterogeneity in certain biochemical and physiological tests. The taxonomic validity of varieties or subspecies of S . faecalis is questionable (Deibel, 1964; Jones et al., 1972; Jones, 1978; Feltham, 1979; Collins and Jones, 1979) , but the variety or subspecies liquefaciens continues to be distinguished by gelatinase production and zymogenes by the presence of p haemolysis, although these would be better regarded as "functional biotypes" (Jones et al., 1972) .
In a survey of oral carriage of enterococci amongst haemodialysis patients, dialysis unit staff, patients with toothache and University students and personnel, Smyth et al. (in press) showed that the incidence of oral carriage of enterococci in dental plaque was statistically significantly higher in a group of hospital patients on haemodialysis and their attendant dialysis unit staff than in two other groups of haemodialysis outpatients and their attendant staffs at two separate hospitals (p < 0.001). A combined biotyping, serotyping and phagetyping study was performed (i) to try to identify any epidemiological link between the haemodialysis patients and the dialysis unit staffs and (ii) to characterise oral isolates of enterococci from dental plaque to determine any variation in lysotype, serotype or biotype amongst such strains.
Materials and methods

Bacterial strains
The oral enterococcal isolates (table I) were obtained from mixed plaque samples from 21 out of 209 subjects examined (Smyth et al., 1986) . Isolates were presumptively identified as enterococci by Gram's stain, by growth in bile-aesculin medium, 6.5 % w/v salt tolerance broth and S. faecalis broth (Difco), and by arginine hydrolysis (Facklam, 1972; Facklam and Carey, 1985) . Serological confirmation as group-D streptococci was made by the Phadebact@ Strep D coagglutination reagent (Pharmacia Diagnostics, Uppsala, Sweden) with overnight Todd-Hewitt-broth (Oxoid) cultures.
As a result of preliminary tests to determine the minimum inhibitory concentrations (MIC) of antibiotics, isolates were divided into two phenotypes according to their ability to grow in the presence of tetracycline > 2-4 pg/ml in Diagnostic Sensitivity Test (DST) agar (Oxoid). Accordingly, 3 1 enterococcal isolates from the 21 subjects yielding enterococci were categorised as tetracycline-sensitive (Tets) and tetracycline-resistant (Tet'). Ten subjects yielded both Tets and Tetr isolates (table I) .
In addition, 13 German S. faecalis isolates of phage type 11, of which nine were from urine, two from vaginal swabs and one each from a wound swab and an umbilical swab, were examined for tetracycline susceptibility, biotype and serotype (see Results).
S. faecalis strain ATCC 19433 was used as a reference organism to control media and test reactions. S. faecalis strains M439 and M440 (Van Embden et al., 1977; Engel et al., 1979) , both of which possess plasmid-mediated tetracycline resistance and erythromycin resistance, were obtained from Dr D. G. Groothuis, Rijks Instituut voor Volksgezondheid en Milieuhygien, Bilthoven, The Netherlands. These strains were used as controls in the determination of MIC values for different tetracyclines.
Species iden tiJicat ion
The following tests were used for species identification: production of acid from arabinose, glycerol (aerobically and anaerobically), lactose, mannitol, raffinose, salicin, sorbitol, sucrose and trehalose; haemolysis on humanblood agar (5% v/v in Oxoid Columbia Blood Agar Base); tellurite tolerance (DST agar containing potassium tellurite 0.25 mg/ml); pyruvate fermentation according to the method of Gross et al. (1975) ; gelatin liquefaction in nutrient gelatin deeps and with Charge1 discs (Oxoid) on DST agar slopes (incubated for up to 14 days at 37°C); and aesculin hydrolysis (Facklam, 1972; Cowan, 1974; Gross et al., 1975; Jones, 1978; Facklam and Carey, 1985) . Sugar breakdown tests were performed in brothbased sugars with bromocresol purple as indicator (Edwards and Ewing, 1972) .
Biotyping
Each of the enterococcal isolates from dental plaque was tested for the following: production of acid from adonitol, amygdalin, cellobiose, dulcitol, fructose, galactose, inulin, maltose, melibiose, rhamnose, and sorbose; production of acid from inositol; production of arginine, lysine and ornithine decarboxylases (Marller, 1955) ; and production of acid from muck acid (Edwards and Ewing, 1972) ..
The API-20 Strep Kit (API System SA, La Balme-les-Grottes, France) was also used for biotyping strains (Colman and Ball, 1984) . The manufacturer's instructions were followed for inoculation of kits and reading of tests, except that Columbia human blood agar 5% v/v plates, instead of sheep blood agar plates, were used for the anaerobic growth of inocula. Haemolysin production was assessed after aerobic incubation and after incubation anaerobically in a GasPak anaerobic jar system (Baltimore Biological Laboratories). Incubation of the kits was continued for up to 5 days to examine for delayed production of acid from sorbitol.
Sero typ ing
The S. faecalis isolates were serotyped by agar gel diffusion tests with specific absorbed sera to serotypes 1, 3, 4, 5, 6, 8, 9 and 19 (Sharpe and Shattock, 1952) , i.e., eight of the 12 serotypes originally described which accounted for 94.8% of the clinical and faecal S. faecalis examined therein. Strains that did not yield a precipitate with any of these sera were designated "non-typable". Strains were serotyped after being encoded so that the origins of strains were unknown to the person performing the tests.
identity of species was also confirmed by the use of pooled phages (PlekeaS and Brandis, 1974a and b) . As with the serotyping, phage typing was performed in a blind manner with encoded strains. Streptococci were grown in Tryptose Phosphate Broth (Difco) for 2 h at 37°C and then seeded by flooding onto plates of Tryptose Phosphate agar containing 5 g yeast extract (Difco) per litre. Phages were applied at routine test dilution. Only strong lytic reactions (confluent or 3 + ) were considered positive.
Phage typing
Lysotyping of the S . faecalis strains and of the one S. durans isolate was performed according to the scheme of PlekeaS (1979) as modified by Brandis et al. (1985) , with 17 phages for the former and seven for the latter. The
MIC values
The susceptibilities of the Dublin enterococcal isolates, the German S. faecalis strains and of S . faecalis strains ATCC 19433, M439 and M440 to five tetracyclines were (Smyth et al., 1986) $Also known as S. faecium var. durans determined by the agar dilution method (Washington and Sutter, 1980) . Stock solutions of tetracycline, oxytetracycline, chlortetracycline, doxycycline and minocycline were prepared in ethanol 50% v/v and dilutions made in sterile distilled water (Anhalt and Washington, 1980) . Two-fold dilution series were made so that strains with a Tet' phenotype were tested over a range of antibiotic concentrations from 4 ,ug/ml to 128 ,ug/ml; for strains with a Tets phenotype, the range of concentrations was 0.0625-8 pg.ml. Control plates contained sterile distilled water. Plates were inoculated with 1 in 100 dilutions of overnight, Todd-Hewitt broth cultures using a Steer's inoculator and were incubated for 18-20 h at 37°C. The MIC value was read as the lowest concentration of antibiotic which gave complete inhibition of growth.
Serogrouping with group-D and group-G streptococcal reagents.
Latex agglutination tests with StreptexB (Wellcome Diagnostics) streptococcal grouping reagents were done to examine oral enterococcal isolates for the presence of antigens reactive with the group-D and group-G reagents. Tests were performed as recommended by the manufacturer with Todd-Hewitt broth cultures, incubated overnight, for extraction with the Streptex enzyme reagent. In addition, precipitin-ring tests were also performed by standard procedures using antigen extracts obtained with hot HC1 (Lancefield extract), hot water (autoclave extract) and pronase (protease from S. griseus, type XXI, Sigma Chemical Co.), and streptococcal grouping antisera for groups D and G (Wellcome Diagnostics). Stock S. faecalis cultures showing both D and G reactions, strain ATCC 19433 (group D) and strain NCTC 5969 (group G) were used as controls.
Results
Species iden tijica tion
All but one of the 31 enterococcal isolates from dental plaque was S. faecalis or its biotype variety liquefaciens (table I) . The remaining isolate 15006s was identified as S. durans ( S . faecium var. durans). The species identifications were later confirmed by the use of pooled phages (PleCeaS and Brandis, 1974a and b) . Ten of the 21 individuals carrying enterococci in their dental plaque harboured more than one tetracycline phenotype or biotype of S. faecalis or species of enterococcus. Seven carried the combination S. faecalis and S. faecalis var. liquefaciens. Two individuals carried Tet' andTets variants of S. faecalis. Moreover, the Tet' isolates 13008R and 18003R from these latter individuals, and the Tet' isolates 15006R and 15010R differed from the other S . faecalis isolates by not producing acid from sucrose. All of the S. faecalis var. liquefaciens isolates were Tet'. Furthermore, all 14 TetS S. faecalis isolates were late producers of acid from sorbitol, i.e., positive reactions were recorded after 72-96 h as against < 36 h for all Tet' isolates of S . faecalis or S. faecalis var. liquefaciens. These find- 
49
ings prompted a more comprehensive investigation of possible additional differences in biotype between isolates, in conjunction with serotype and phage type determinations.
Siotyping and tetracycline susceptibility
The S. faecalis and S . faecalis var. liquefaciens isolates all produced acid from amygdalin, cellobiose, fructose, galactose, glycerol (aerobically and anaerobically), lactose, maltose, mannitol, pyruvate, rhamnose, ribose, sorbitol, starch and trehalose. They all failed to produce acid from arabinose, adonitol, dulcitol, glycogen, inulin, melibiose, mucic acid, raffinose and sorbose. Sugar reactions in the API-20 Strep tests were in complete agreement with broth-sugar tests. None was haemolytic on blood agar nor possessed lysine nor ornithine decarboxylases. With the API-20 Strep Kit, all produced acetoin, hydrolysed aesculin, hippurate and arginine, produced leucine aminopeptidase and lacked a-galactosidase and P-glucuronidase.
Strains could be divided into three biotypes on the basis of standard biochemical tests and the API findings (table 11) . Moreover, these biotypes correlated with the Tet' and Tet' phenotypes of strains. All of the tetracycline-resistant isolates produced /3galactosidase and were rapid producers of acid from sorbitol. Biotype I and biotype I1 strains (all Tet') could be differentiated on the basis of five tests; biotypes I and I11 and biotypes I1 and I11 were distinguished by five and four biochemical markers, respectively, as well as by susceptibility to tetracyclines (table 11) .
The MIC values for the five tetracycline antibiotics differed between biotypes I and I1 (Tet') and biotype I11 (Tets); MIC values were in the range 32-64 pg/ml for the former and 0.125-0-5 pg/ml for the latter. The MIC values for the biotype I11 strains were compatible with the modal MIC values expected with the more susceptible strains of S. faecalis (Barry and Thornsberry, 1980; Kaye, 1982) .
Phage typing and serotyping
The biotypes, phage types and serotypes of the oral isolates of S. faecalis are shown in table 111. All 12 isolates of biotype I were of phage type I1 and Sharpe and Shattock serotype 1, and represent a clearly definable group. Strains of biotypes I1 and 111 were all of phage type Vsb and were non-typable with the eight serotype-specific sera available, with three exceptions-strains 17004S, 17009s and 180BSS--each of which belonged to biotype 111 and serotype 19.
Epidemiology of enter o co cc i amongst haem odialys is patients Tables I and 111 show that oral S. faecalis isolates with the biotype/phage type/serotype combinations 1/11/ 1 and III/V6b/NT occurred with approximately equal frequency within the control University personnel and in patients with toothache as well as in the combined haemodialysis out-patient groups and the combined dialysis unit staff attending outpatients (subjects and strain numbers beginning with 11 and 12, 13 and 15, and 14 and 16, respectively).
Three of the outpatients and one of the attendant 12038R  12054R  13002s  13002R  13008s  13008R  130438  13043R  14002s  15006R  15010R  16005R  17001s  17001R  17002R  17003R  17004s  17009s  18003s  18003R  18004s  18004R  18005s   I11  I  I  I11  I11  I  I11  I  I  I11  I  I11  I1  111  I  I11  I1  I1  I  I11  I  I  I  111  I11  I11  I1  I11  I  I11 NT 1 1 NT NT nurses at the haemodialysis clinic of hospital D harboured strains with the biotype/phage type/ serotype combination III/V6b/NT and two of the remaining three outpatients carried S. faecalis of the I/Il/l phenotype combination. However, it was not possible retrospectively to work out the frequency of contact between these individuals at the time of the bacteriological survey (Smyth et al., 1986 ) once these typing data became available. Staff and outpatients at hospital X were not colonised with S. faecalis possessing identical typing combinations.
No isolate with the biotype/phage type/serotype combination 1/11/1 was obtained from outpatients or staff at hospital X. Three of the strains characterised by the biotype/ phage type/serotype combination II/V6b/NT, i.e., strains 13008R, 15006R and 15101R, were from haemodialysis outpatients, two of whom attended the same clinic. Patient 13008, who attended a separate haemodialysis clinic, had had no known contact with these latter two patients. The dialysis unit nurse 18003 at hospital H who carried S. faecalis with the same typing combination had not been in attendance at either of the two clinics visited by these three haemodialysis outpatients.
Among the combined haemodialysis inpatients and dialysis unit staff at hospital H, the overall ratio of strains of typing combinations 1/11/1 and III/V6b/ NT did not differ from those in the above groups. However, all three of the isolates of typing combination III/V6b/l9 were from subjects in this hospital, two patients and one nurse. Moreover, three inpatients and one of the attendant staff yielded S. faecalis of the typing combination 1/11/1, and one patient and two staff S. faecalis of the typing combination III/V6b/NT. Precise contact data between these individuals were unavailable by the time the complete biotype/phage type/serotype combinations of strains became known.
Characterisation of S. faecalis strains of phage type 1 1 from clinical sources
Since a survey of 441 German strains of S. faecalis from different clinical sources had revealed only 19 strains (4.3%) of phage type I1 (Brandis et al., 1985) , a number of these were examined for bio type, phage type, serotype and tetracycline susceptibility (tables IV and V).
Eight of the 13 isolates were similar in biotype to oral strains of biotype-I, but lacked alkaline phosphatase and /I-galactosidase as detected in the API tests. Of these eight, six were also P-haemolytic. This biotype was designated biotype 1'. The remain- ing five strains differed from all others examined in that they produced acid from both inositol and xylose. Three of these five isolates were P-haemolytic. They were divided into two biotypes, designated IV and V, on the basis of the P-galactosidase test and gelatin liquefaction. Moreover, two strains of biotype IV did not produce acid from rhamnose. When the serotypes of the German phage-type I1 isolates were determined, 10 of the 13 strains belonged to Sharpe and Shattock type 1 (table V) . Within this phage type/serotype combination, two biotypes were represented, but neither correlated with the clinical source of isolates nor with tetracycline susceptibility (table V) .
Typing of reference S. faecalis strains and the single S. durans oral isolate S. faecalis strain ATCC 19433 possessed a Tets phenotype and was identical in biotype, serotype and phage type to the tetracycline-sensitive isolates of oral origin (tables 11, I11 and V).
S. faecalis strain M439 had a biochemical profile identical to oral Tet'isolates of biotype I, but was Phaemolytic, belonged to a different phage-type, and was non-typable with the available antisera (table  V) . Strain M440 was also P-haemolytic, had a biochemical profile almost identical to biotype-I strains, but it did not produce acid from rhamnose, belonged to phage type V6b and was non-typable serologically. S. durans strain 15006 possessed a biochemical test profile identical to that reported for the majority of strains of this species by Colman and Ball (1984) biochemical tests. The strain belonged to phage type XX.
Serogrouping for the presence of group-D and group-G antigens
Reports that S. faecalis strains possessing Lancefield group-G as well as group-D reactivity showed delayed sorbitol fermentation (Birch et al., 1984 (Birch et al., , 1985 prompted examination of the oral S. faecalis isolates for both antigens.
Although all 30 oral stains reacted with the Streptex@ and Phadebact@ group-][> streptococcus reagents and with group D antiserum in precipitin ring tests with various extracts, no extract of these oral isolates reacted with the Streptex@ group G reagent or with streptococcal group G antiserum in conventional precipitation tests. Strain ATCC 19433, also a slow sorbitol fermenter, did not react with the group-G reagents.
Discussion
It is often implied that most enterococcal infections are acquired from the patient's own flora. Enterococci are frequently present in the vagina and anterior urethra and are numerous in faeces. They are isolated from urinary tract, pelvic and intraabdominal infections (Shulman, 1979; Facklam and Carey, 1985) . Because of the association of enterococci with endocarditis (Mandell, 1976) , the report of Campbell et al. (1983) that oral carriage of enterococci was significantly higher in chronic hospital patients, including haemodial ysis patients, with an implied risk of infection following dental manipulation, led to an investigation of this claim in haemodialysis patients in the Dublin area (Smyth et al., in press) and to the characterisation of the oral isolates obtained.
Although clinical isolates of S. faecalis and S. faecium from various sources have been serotyped or phage-typed (Sharpe and Shattock, 1952; Plekeai, 1967 Plekeai, , 1982 Brandis et al., 1985) , oral isolates of enterococci have commonly only been speciated or described as varieties (Williams et al., 1950; Winkler and Van Amerongen, 1959; Gold et al., 1975; Campbell et al., 1983) . Thus, although oral carriage of enterococci is by no means a novel finding, detailed data on the biotypes, antibiotic susceptibility phenotypes, serotypes and phage types of such strains have not been available previously. However, Nitkin (1967) showed that phage typing of enterococcal isolates from the oral cavity could be useful.
One of the features of the oral S. faecalis isolates obtained in the Dublin area was that, despite there being three definable biotypes, two tetracycline susceptibility phenotypes, two phage types and three serotypes including non-typable, only four combinations of these properties were found (table  111) . Hitherto no comprehensive attempt has been made to study biotype/phage type/serotype combinations among strains from one single defined clinical source or site of carriage. The present findings suggest that the epidemiology of infections due to enterococci might be tackled by such a tripartite typing approach.
Indications were obtained in two instances of the possible spread of strains between patients or between patients and staff. Patients 15006 and 15010 were the only outpatients out of 2 1 attending the haemodialysis clinic of hospital X to yield oral enterococci (Smyth et al., in press ). These isolates possessed the same uncommon biotype/phage type/ serotype profile, which was found in only four out of the 30 oral S. faecalis isolates examined. In the second case, haemodialysis inpatients 17004 and 17009 in hospital H and the attendant nurse 18005 harboured strains with the same biotype/phage type/serotype combination which was not found in any of the other subjects or clinics. It seems possible in the latter instance that the inevitable c1,ose contact between these two inpatients and the nurse could have led to the transfer of one strain.
Although S. faecalis of the biotype/phage type/ serotype combination III/V6b/NT were isolated from both patients and staff at hospitals D and H and S. faecalis with the typing profile 1/11/1, from patients and staff at hospital H, such strains occurred with equal incidence in both a University personnel group and a group of patients with toothache investigated as control subjects (tables I and 111; Smyth et al., in press) . These findings in the hospital groups may, thus, only reflect the natural oral incidence of such strains rather than spread between patients or between patients and staff. A further degree of strain differentiation, such as enterocine typing (PleCeaS et al., 1972) , would be required to clarify any epidemiological relationships. Tetracycline susceptibility may not be a particularly useful marker because tetracycline resistance is associated with the presence of a plasmid or a transposon (Clewell, 198 1 ; Clewell et al., 1985) .
All but four of the Tet' strains were identified as S. faecalis var. liquefaciens according to accepted criteria (Cowan, 1974; Facklam, 1972) . All possessed the same biotype, phage type and serotype profile I/II/l. Because the phage subtype 11 was relatively rare among German clinical isolates (Brandis et al., 1985) , several of these were investigated. Excluding haemolytic properties of strains which have been shown to be determined by transmissible plasmids (Dunny and Clewell, 1975; Jacob et al., 1975) , eight of these clinical isolates differed in only two biochemical characters from the oral biotype-I isolates; six of these belonged to the Sharpe and Shattock serotype 1. Of the remaining five clinical isolates of S. faecalis of phage type 11 four were of serotype 1, but possessed a distinct biotype not seen in any of the oral isolates. Thus, the biotype findings for isolates with the phage type/ serotype combination I1/1 indicate that biotyping offers a degree of discrimination among such strains; it may, however, be possible that isolates are of a similar biotype in a single geographical location, i.e., Irish oral isolates were of biotype I whereas the German clinical isolates were of biotypes I' or IV.
The P-galactosidase test was one of those affected by growth conditions in the extensive study of the API-20 Strep Kit performed by Colman and Ball (1984) . Moreover, in the latter study only 49 of 78 S. faecalis strains tested were positive in the P-galactosidase test despite producing acid from lactose. In the present study only 22 of 46 lactose-positive strains tested possessed b-galactosidase. Possible explanations of these findings are that in some strains P-galactosidase may be inducible, whereas it may be constitutive in others; also, lactose transport into enterococci may occur either by active transport or by group translocation, whereby lactose is phosphorylated and subsequently hydrolysed by a phospho-P-galactosidase (Kaback, 1970; McKay et al., 1970) . Such a group translocation system has been described in Staphylococcus aureus and in lactic acid streptococci.
Fourteen of the oral isolates of S. faecalis were late producers of acid from sorbitol. In their study of group-D streptococci from outbreaks of neonatal diarrhoea, Sharpe and Shattock (1952) described slow sorbitol fermentation in two of their type strains. Gross et al. (1975) also described this biochemical phenotype in an unknown proportion of the 546 clinical isolates of S. faecalis. Recently, delayed sorbitol fermentation has been reported as a characteristic of S. faecalis strains that possessed the Lancefield group-G antigen as well as the group-D antigen (Birch et al., 1984 (Birch et al., , 1985 . Indeed, according to Birch et al. (1985) , "delayed sorbitol fermentation occurs only amongst strains from certain geographical areas and has not been encountered in any conventional group D strains". Herein the slow sorbitol-fermenting oral isolates lacked group-G antigen and seemed as conventional in other respects as isolates examined by others (Facklam, 1972; Gross et al., 1975; Colman and Ball, 1984; Facklam and Carey, 1985) . Thus, slow sorbitol fermentation by itself does not appear to be a definitive phenotypic marker for strains with both group-D and and group-G reactivity.
Although the biotype/phage type/serotype combinations of oral isolates were restricted, it is not known whether these patterns are distinctive for Irish S. faecalis isolates from the oral cavity or apply equally to strains of oral origin from broader geographical areas. S. faecalis of phage subtype V6b were the most common amongst clinical isolates in a German survey (Brandis et al., 1985) , as well as amongst oral isolates in Eire. Although most of the latter were of biotype 111, the occurrence of four biotype I1 isolates and the finding that strain M440 was biotype I indicates that biotyping may be useful for discrimination within this phage type for epidemiological purposes.
Enterococcal endocarditis has been reported in six haemodialysis patients, four of whom acquired this condition after dental work (Goodman et al., 1969; Wyler et al., 1972; Cross and Steigbigel, 1976) . The risk of endocarditis resulting from dental manipulation in oral carriers of enterococci might be more readily assessed if more information was available on the combined phenotypic markers of isolates from endocarditis cases and those of orally carried isolates.
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